. (a) Native PAGE analysis of c-E-helix-PYP incubated in the dark (1X TAE, 100 mM NaCl, pH 7.5, 30°C) i) 20 µM dimer at day 0, ii) 20 µM monomer at day 0, iii) 20 µM after 7 days, iv) 20 µM monomer after 7 days. Under these conditions, no appreciable interconversion is observed. (b) Incubation of c-E-helix-PYP with 1 equivalent of K-helix peptide for 30 minutes does not cause monomer-dimer interconversion. i) 20 µM c-E-helix-PYP dimer, ii) 20 µM c-Ehelix-PYP monomer, iii) 20 µM c-E-helix-PYP dimer + 1eq. K-helix peptide, iv) 20 µM c-Ehelix-PYP monomer + 1eq. K-helix peptide.
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Supplementary Figures: Figure S1 . (a) Native PAGE analysis of c-E-helix-PYP incubated in the dark (1X TAE, 100 mM NaCl, pH 7.5, 30°C) i) 20 µM dimer at day 0, ii) 20 µM monomer at day 0, iii) 20 µM after 7 days, iv) 20 µM monomer after 7 days. Under these conditions, no appreciable interconversion is observed. (b) Incubation of c-E-helix-PYP with 1 equivalent of K-helix peptide for 30 minutes does not cause monomer-dimer interconversion. i) 20 µM c-E-helix-PYP dimer, ii) 20 µM c-Ehelix-PYP monomer, iii) 20 µM c-E-helix-PYP dimer + 1eq. K-helix peptide, iv) 20 µM c-Ehelix-PYP monomer + 1eq. K-helix peptide.
Figure S2. (a)
Overlaid 15 NH HSQC spectra of monomeric c-E-helix-PYP (red) and c-PYP with a flexible GGSGGSGG loop insert (black). A list of overlapping resonances is provided in Table  S1 . Table S1 . The E-helix loop insertion is colored magenta in each case. Signals from these residues map to differences in the HSQC spectra of monomer and dimer (near the center or the spectrum). In the dimer, this sequence hinges to allow for swapping of N-terminal beta strands. In the dimer, one monomer is colored green for clarity. Models are based on the X-ray crystal structure of wildtype PYP (PDB code: 1 NWZ). Linkers were modeled using the loop modeler algorithm in Accelrys Discovery Studio protein modeling software. In the dimer structure, weak constraints on the torsion angles of the linker region were imposed to promote the formation of helical structure (as suggested by the CD data). The distance between monomers and the relative orientations of monomers in the dimer are arbitrary.
Figure S6
15 NH HSQC TROSY of the c-E-helix-PYP monomer (red) and the monomer containing 5-FTrp (blue). A small subset of resonances are affected by fluorine substitution. Crosspeaks boxed with dashed lines indicate residues on the same β strand as the 5-fluorotrytophan substitution; those boxed with solid lines indicate residues on the adjacent β strands. Figure S7 . The addition of 1M GdnHCl does not cause complete denaturation of the protein as evidenced by the persistence of a normal UV-Vis absorbance trace 1X TAE 100 mM NaCl pH 7.5, 30°C (a). A GdnHCl induced denaturation transition is seen at ~2M when monitored using intrinsic fluorescence (c-E-helix-PYP monomer, dark adapted, 5 µM, 1X TAE 100 mM NaCl pH 7.5, and 25°C). 
